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Antidepressant derivatives of cis-4-phenyl-1,2 r 3.4-tetrahydro-1-naphthalenamine 
and pharmaceutical compositions thereof 

Drugs useful in the treatment of mental depression and apathy have generally fallen within at 
ovwLT? h-K-* r8e cat j e 9?I i8s: <1> backers of synaptosomal uptake of norepinephrine; (2) monoamine 
oxidase inhibitors; and (3) psychomotor stimulants. Serotonin, like norepinephrine, is known to be an 
important chemical messenger participating in the transmission of nerve impulses in the brain. These 
messengers are liberated at specific sites on pre-synaptic cells and received, to complete transmission 
ft I , VntiTf iSE" J? SDec,fic s,te . s on post-synaptic cells. Their effect is then terminated by metabolism or 
«L ° the Dre - s i y naDtl0 c ?' ls - Recently, the antidepressant activity of two new drugs zimelidine 

and fluvoxam.ne. has been attributed to their ability to selectively block the uptake of ^rotorZ 

rtemZ^T^^ 18 l hu8 2 "~""* 8 wWe!y 0 ne.d vieTfn^th? mediS' 

H^JSLt • J * hat druas capable of blocking the pre-synaptosomal uptake of serotonin in the brain 
thereby alleviating serotonin abnormalities at adjacent post-synaptic receptor sites, w!H comprise^ an 
additional major category of antidepressant agents. comprise an 

U.S. Patents 4.029,731 and 4.045,488 disclose a series of 4-phenyl-1 2 3 4-tetrahvdro 
fa^. th ^ e 'X 1 " amine8 and substituted amines useful as antidepressant^** The ^T/SSomeric 
forms of these pnor art compounds possess much greater antidepressant activity thTn ihe cor- 
respondmg c«-isomeric forms. The preferred embodiment, the enantiomer £ns% R)-N-m^X 
£?n*T rahv dro-1-naphthalenamine and its pharmaceutically acceptable acid add Won sate 
exhibits excellent synaptosomal norepinephrine uptake blocking activity ' 
U3iLrZ^ surprisingly discovered that certain novel c/s-isomeric derivatives of 4-phenyl- 
Inr^t^ ra hvdro-1-naphthalenamine are useful as antidepressant agents. The series of novel 
compounds of this invention consists of c«-isomeric bases of the formula 

Na,R 2 

(Cfs) 1 



30 




and the pharmaceutically acceptable acid addition salts thereof, wherein 

R, is selected from the group consisting of hydrogen and normal alkyl of from 1 to 3 carbon 
atoms, 

Rj Is normal alkyl of from 1 to 3 carbon atoms, 

35 

2 ,s -GC* 

40 

flnnJ^wiT .! re ea » h « selected i rom J he arou P consisting of hydrogen, fluoro, chloro, bromo, tri- 
thar! ^ hydrogen andl t0 at ° mS a " d CYan °' W ' th at ' eaSt ° ne of X and Y bein9 other 

M a .^v,y^! S fc Sele ? ed f SP m 2 e group consisting of hydrogen, fluoro. chloro, bromo, trifluoromethyl and 
Id ^c" 1 \ *? 3 carbon atoms. The term "c/s-isomeric" refers to the relative orientation of the 
NR,R 2 and Z moieties on the cyclohexene ring (i.e. they are both oriented on the same side of the rinq) 
Because both the 1- and 4- carbons of formula I are asymmetrically substituted, each cis- compound 
has two optically active enantiomeric forms denoted (with reference to the 1 -carbon) as the c«-(1R) 
ana c/s-US) enantiomers. The preferred embodiment is the enantiomer c&-(1 S)-N-methyl-4-(3 4- 

so dichlorophenyl)-1,2.3,4-tetrahydro-1-naphthalenamine and its pharmaceutically acceptable acid 
addition salts. 

The invention disclosed herein comprises the novel antidepressant compounds of formula I and 
the novel pharmaceutical compositions containing an amount effective in combatting mental depres- 
sion of a compound of formula I as the essential active ingredient in a pharmaceutically acceptable 
55 earner. r 



The compounds of this invention exhibit antidepressant and anorectic activity in vivo in mammals 
including human beings. At least a substantial portion of this activity results from their ability to block 
the synaptosomal uptake of serotonin (5-hydroxytryptamine). The compounds of the invention possess 
negligible monoamine oxidase inhibition, anticholinergic and psychomotor stimulation activities. Effects 
upon the cardiovascular system are minimal. 

By "pharmaceutically acceptable" acid addition salts is meant those salts which are non-toxic at 
the dosages administered. The pharmaceutically acceptable acid addition salts of the free bases of the 
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invention are prepared by simply treating the free bases with various mineral and organic acids which 
form non-toxic acid addition salts, such as the hydrochloride, hydrobromide. hydroiodide, sulfate, 
bisulfate, phosphate, acid phosphate, acetate, lactate, maleate. fumarate, citrate, acid citrate, tartrate, 
bitartrate, succinate, gluconate and saccharate salts. . 
5 The preponderance of pharmaceutical activity of the c/s-isomer compounds of formula I resides in 

the (1 S)-enantiomeric forms thereof. Thus, one preferred group of the compounds of formula I consists 
of the (IS)-enantiomers and the racemic mixtures of (1S)- and (IR)-enantiomers of said compounds. 
This preferred group is referred to hereinafter as Group A. 

One preferred group of the compounds of Group A consists of those wherein R, is hydrogen or 
10 methyl R* is methyl and Z is selected from the group consisting of 3-chlorophenyl, 4-chlorophenyl, 3- 
trifluoromethyl-phenyl, 4-trifluoromethyl-phenyl, 3.4-dichlorophenyl, 3-bromophenyl, 4-bromophenyl. 
4-methoxyphenyl and 3-trifluoromethyl-4-chloro-phenyl. 

These compounds exhibit synaptosomal uptake blocking activity that is highly selective for 
serotonin over norepinephrine. This is an important pharmacological property because, e.g., it is 
is believed that the selective blockade of synaptosomal uptake of serotonin is beneficial in the treatment 
of certain types of mental depression. L , 

Another preferred group of the compounds of Group A consists of those wherein R 1 is hydrogen or 
methyl R a Is methyl, W is hydrogen and Z is selected from the group consisting of 3,4-dichlorophenyl, 
3-trifluoromethyl-phenyl, 4-chlorophenyl, 4-bromophenyl and 3-trffluoromethyl-4-chloro-phenyl. These 
20 compounds posses the highly desirable combination of excellent serotonin uptake blocking activity with 
excellent selectivity. Me . HD , 

Particularly valuable are the following compounds, in either the (1 S)-enantiomeric or lib) |1R) 
racemic forms, and their pharmaceutical^ acceptable acid addition salts: 

C/s-N-methyl-4^3,4-dlchlorophenyl)-1 ,2,3,4-tetrahydro-1-naphthalenamine; 
26 C/s-N-methyl-4-(4-bromophenylM ,2,3,4-tetrahydro-l -naphthalenamine; 
C/s-N-methyl-4-(4-chlorophenyl)-1^,3,4-tetrahydro-1-naphthalenamine; 

C/5-N-methyl-4-(3-trffluoro 
C/s-N-methyl^(3-trifluoromethy^ 

C/s-N,N-dimethyl-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetrahydro-1 -naphthalenamine; 
so C/s-N,N-dimethyl-4-(4-chlorophenyl)-1,2,3,4-tetrahydro-1-naphthalenamine; 

C/s-N,N-dimethyl-4-(3-trifIuoromethyl-phenyl)-1 ,2,3,4-tetrahydro-1 -naphthalenamine; and 

C/5-N-methyl-4-(4-chlorophenyl)-7-chloro-1,2,3,4-tetrahydro-1 -naphthalenamine. 

Of interest also is the {1 R)-enantiomer of c/s-N-methyl-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetra- 
hydro-l -naphthalenamine, which exhibits surprisingly good norepinephrine and serotonin uptake 
36 blocking activity. ^ , ■ ... i 

The compounds of the invention may be prepared by methods familiar to those skilled in the art. 
Those compounds wherein R, is hydrogen and neither X nor Y is alkoxy may be prepared from the 
appropriate substituted benzophenone starting material via the following reaction scheme: 
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pCOOCH 2 CH 3 f-OBu 



i-COOCH 2 CH 3 



Y X 



is 




1) soci 2 

2) AICI3 

or 

HF 

or 

PPA 




COOH 



COOCH 2 CH 3 



COOH 



Y X 



Y X 



Y X 
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H 2 NR 2 ^JL 



NHRg 



TiCL, 





(Mixture of 
c/s-and trans- 
racemates) 



The first step in the above synthesis Is a base-catalyzed Stobbe condensation of the substituted benzo- 
phenone with diethyl succinate. The next step is a hydrolysis and decarboxylation, e.g. with H Br. The 
resulting 4,4-diarylbut-3^noic acid is reduced, e.g. with hydrogen over a catalyst or with HI and red 
phosphorus, to yield a 4,4-diarylbutanoic acid. The next step is a cyclization to yield a substituted 
tetralone, in the presence of, e.g., HF, polyphosphoric acid or thionyl chloride followed by AICL. The 
substituted tetralone is condensed with the appropriate primary amine H 2 NR 2 in the presence of an acid 
catalyst, e.g. TiCI 4 , to yield a 1-imine, which is then reduced to the 1-alkylamine (mixture of cis- and 
trans-racemates), e.g. by catalytic hydrogenation or with a metal hydride complex 

Those compounds wherein R, is alkyl and neither X nor Y is alkoxy may also be prepared by the 
reaction scheme outlined above. The condensation of the substituted tetralone with the appropriate 
secondary amine NHR,R 2 in the presence of an acid catalyst, e.g. TiCI 4 , yields a 3,4-dihvdro-1-dialkvl- 
amine compound, which is then reduced to the 1 ,2,3,4-tetra hydro- 1-dialkyla mine (mixture of cis- and 
trans-racemates), e.g. with sodium borohydride in the presence of acetic acid. 

Certain of the substituted benzophenone starting materials are commercially available, includinq 
4-chlorobenzo-phenone, 4,4'-dichloro-benzophenone, 4-fluorobenzophenone and 4-bromobenzo- 
phenone. Those not commercially available may be prepared by various well known methods 
such as the reaction of a substituted benzoyl chloride with benzene in the presence of AICL, or the 
reaction of (optionally substituted)phenyl magnesium bromide with a substituted benzonitrile. 
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Those compounds wherein R, is hydrogen, including those wherein either X or Y (or both) is 
ailcoxy mVy^lso be prepared from 1-tetralone or a substituted derivative thereof via the followmg 
reaction scheme: 

r --4-: ii 
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HgNRg TiCI 4 W 




NHR„ 



Y X 



NHRg 




(Mixture of 
cis- and trans- 
racemates) 
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The first step in the above synthesis is a reaction of the tetralone with an appropriate Grignard reagent, 
followed by hydrolysis. The resulting compound is dehydrated with acid, followed by hydrogenation to 
yield a 1 -{substituted phenyD-tetralin compound (optionally substituted by W). This compound is 
oxidized by potassium permanganate in the presence of water to yield a 4-hydroxy-1 -tetralone 

6 derivative. This substituted tetralone is condensed with the appropriate primary amine H 2 NR 2 in the 
presence of an acid catalyst, e.g. TiCI 4 , to yield a 1 -imine, which is then reduced to a 1 -alkylamine, e.g. 
with a metal hydride complex. The resulting 4-hydroxy-1 -alkylamine is dehydrated with acid, and the 
dehydration product hydrogenated to yield the 1 ,2,3, 4-tetra hydro- 1 -alkylamine compound (mixture of 
cas- and trans-racemates). In certain cases the second (dehydration) and third (hydrogenation) steps of 

70 the above synthesis can be omitted. 

Those compounds wherein R, is alkyl may also be prepared by the reaction scheme outlined 
immediately above. The condensation of the 4-hydroxy-1 -tetralone derivative with the appropriate 
secondary amine HNR,R 2 in the presence of an acid catalyst, e.g. TiCI 4 , yields a 3,4-dihydro-4-aryl-4- 
hydroxy-1-dialkylnaphthalenamlne compound, which is then reduced to the 1 ,2,3,4-tetrahydro-4-aryl- 

rs 4-hydroxy-1-dialkylnaphthalenamine, e.g. with sodium borohydride in the presence of acetic acid. The 
rest of the synthetic route is unchanged. 

Certain of the optionally substituted tetralone starting materials are commercially available, 
including 1 -tetralone. Those not commercially available may be prepared by synthesis methods well 
known to those skilled in the art. 

20 The products of the synthetic methods described above are mixtures of cis- and trans-isomers. 

These isomers may be separated by methods known to those skilled in the art, e.g. fractional 
crystallization or chromatography. Trans-isomeric compounds are described in more detail in our con- 
currently filed patent application (EP-^ 80303810.8), entitled "Antidepressant Derivatives of Trans- 
4-phenyl-1 ,2^,4-tetrahydro-l -naphthalenamine". 

25 Resolution of the racemic cis-isomeric compounds of this invention into the (1S)- and (1R)- 

enantiomers is achieved by treating a solution of the cis-racemate free base with an optically active 
selective precipitant acid such as D-f-J-mandelic acid, L-(+)-mandelic acid, (+)-1 0-camphorsulfonic 
acid or (~)-1 0-camphorsulfonic acid, whereby the less soluble diastereomeric salt form is sub- 
sequently isolated as a crystalline precipitate. 

30 Acid addition salts of the free bases of formula I (in either the racemic or optically active form) 

may be prepared by conventional procedures such as by mixing the amine base in a suitable solvent 
with the appropriate acid and recovering the salt by evaporation or by precipitation upon adding a non- 
solvent for the salt. Hydrochloride salts may readily be prepared by passing hydrogen chloride through a 
solution of the amine base in an organic solvent. 

35 The activity of the compounds of the present invention as antidepressants and related 

pharmacological properties were determined by studying (1) their ability to affect the efforts of mice to 
escape from a swim-tank (Porsolt mouse "behavioral despair" test), (2) their ability to potentiate 5- 
hydroxytryptophan — induced behavioral symptoms in mice in vivo; (3) their ability to antagonize the 
serotonin-depleting activity of p-chloroamphetamine hydrochloride in rat brain in vivo, (4) their ability 

40 to block the uptake of serotonin, norepinephrine and dopamine by synaptosomal rat brain cells in vitro 
by the method of Koe, B., Journal of Pharmacology and Experimental Therapeutics, 199 (3), 
pp. 649 — 661 (1 976), and (5) their ability to counteract reserpine hypothermia in mice in vivo (see U.s! 
Patent 4,029,731). 

As previously indicated, the cis-isomeric compounds of this invention are readily adapted to 

45 therapeutic use as antidepressant agents. The herein described cis-isomers of this invention can be 
administered as anti-depressant agents by either the oral or parenteral routes of administration, 
without causing any significant untoward pharmacological side effects to occur in the subject to whom 
they are administered. In general, these antidepressant compounds are normally administered in 
dosages ranging from about 0.3 mg. to about lOmg. per kg. of body weight per day, although 

so variations will necessarily occur depending upon the conditions of the subject being treated and the 
particular route of administration chosen. 

In connection with the use of the compounds of this invention for the treatment of depressed 
subjects, it is to be noted that these compounds may be administered either alone or in combination 
with pharmaceutical^ acceptable carriers by either of the routes previously indicated, and that such 

55 administration can be carried out in both single and multiple dosages. More particularly, the novel 
compounds of this invention can be administered in a wide variety of different dosage forms, i.e., they 
may be combined with various pharmaceutically-acceptable inert carriers in the form of tablets, cap- 
sules, lozenges, troches, hand candies, powders, sprays, aqueous suspension, injectable solutions, 
elixirs, syrups, and the like. Such carriers include solid diluents or fillers, sterile aqueous media and 

60 various non-toxic organic solvents, etc. Moreover, such oral pharmaceutical formulations can be 
suitably sweetened and/or flavored by means of various agents of the type commonly employed for 
such purposes. In general, the compounds of this invention are present in such dosage forms at con- 
centration levels ranging from about 0.5% to about 90% by weight of the total composition, i.e., in 
amounts which are sufficient to provide the desired unit dosage. The compounds of this invention may 

65 exist in different polymorphic forms, i.e. different crystalline forms. 
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For purposes of oral administration, tablets containing various excipients such as sodium citrate, 
calcium carbonate and calcium phosphate may be employed along with various disintegrants such as 
starch and preferably potato or tapioca starch, alginic acid and certain complex silicates, together with 
binding agents such as polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating 

5 agents such as magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers* in soft and hard-filled 
gelatin capsules; preferred materials in this connection would also include lactose or milk sugar as well 
as high molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are desired for 
oral administration, the essential active ingredient therein may be combined with various sweetening or 

w flavoring agents, coloring matter or dyes and, if so desired, emulsifying and/or suspending agents as 
well, together with such diluents as water, ethanol, propylene glycol, glycerin and various like 
combinations thereof. # 

For purposes of parenteral administration, solutions of compounds of the invention in sesame or 
peanut oil or In aqueous propylene glycol or N,N-dimethylformamlde may be employed, as well as 

16 sterile aqueous solutions of the water-soluble, non-toxic mineral and organic acid addition salts 
previously enumerated. Such aqueous solutions should be suitably buffered if necessary and the liquid 
diluent first rendered isotonic with sufficient saline or glucose. These particular aqueous solutions are 
especially suitable for intravenous, intramuscular, subcutaneous and intraperitoneal injection purposes. 
In this connection, the sterile aqueous media employed are all readily obtainable by standard tech- 

20 niques well-known to those skilled in the art. m 

A typical dry solid pharmaceutical composition is prepared by blending the following matenals 
together in the proportions by weight specified below: 

Cis-{1 S)-N-methyl-4-(3,4- 
26 dichlorophenyD-l ,2,3,4- 

tetrahydro-1 -naphthalenamine 
hydrochloride 50 

Sodium citrate 25 

Alginic acid 10 

Polyvinylpyrrolidone 1 0 

Magnesium stearate 5 

After the dried composition is thoroughly blended, tablets are punched from the resulting mixture, each 
tablet being of such size that it contains 100 mg. of the active ingredient Other tablets are also 
prepared in a similar fashion containing 5, 1 0. 25 and 50 mg. of the active ingredient, respectively, by 
40 using the appropriate amount of the naphthalenamine salt in each case. 

Another typical dry solid pharmaceutical composition is prepared by combining the following 
materials together in the proportions by weight indicated below: 

C/s-(1 S)-N-methyl-4-(3,4- 
46 dichlorophenyU-1 ,2,3,4- 

tetrahydro-1 -naphthalenamine 
hydrochloride 50 



30 



36 



BO 



Calcium carbonate 20 

Polyethylene glycol, average molecular 

weight, 4000 30 

55 The dried solid mixture so prepared is then thoroughly agitated so as to obtain a powdered product that 
is completely uniform in every respect. Soft elastic and hard-filled gelatin capsules containing this 
pharmaceutical composition are then prepared, employing a sufficient quantity of material in each 
instance so as to provide each capsule with 50 mg. of the active ingredient. 

The following examples illustrate the invention but are not to be construed as limiting the same. 

60 

Example 1 

C/s-(1S){1R)-N-methyl-4-(3,4-dichlorophenyl)-1,2,3,4-tetrahydro-1 -naphthalenamine Hydrochloride 
A) 3,4-Dichlorobenzophenone . 
Anhydrous AICI 3 (219 g., 1.64 moles) was added in portions over a 35 to 40 mm. penod to a 
66 stirred solution of 3,4-dichlorobenzoyl chloride (313.5 g., 1.50 moles) in benzene (1.125 1.) and 



8 



O 030 081 



10 



IS 



dlchloromethane (75 ml.), with the mixture maintained at 3 to 5°C. during the addition period. The 
reaction mixture was held at 0 to 5°C. for another hour and then poured into 2.5 I. of ice/water and 
stirred until the complex had decomposed. The organic and aquepus layers were then separated and 
the organic layer combined with one ethyl acetate wash of the aqueous layer. The resulting organic 
^♦Ih" "TT™^ •* W,C8 ? ith W3ter and 0nce With sat "rated brine solution dried (anhyd. MgSOJ, 
m^l^ ^°r n 9 carbon and evaporated under vacuum to yield an off-white solid, which was 
recrystall zed from 400 ml. of hot ethyl acetate-pentane (156.8g., 41% yield, m.p. 100— 102 °C. 
efemental analyse calculated: 62.21% C; 3.21% H; 28.25% CI; found: 62.17% C; 3 46% 1^28.06% 

B) 3-Ethoxycarbonyl-4-(3,4-dichlorophenyl)-4-phenylbut-3-eriolc Acid 
t * «:"^, < !! 3 ' 4 ^chloroben Z ophenone (398 g.. 1.58 moles) in r-butyl alcohol (1500 ml.) was 

r^r*. Potassium t-butoxide (1 69 g., 1 .5 moles) and diethyl succinate (402 ml., 2.4 
moles). A mHdly exotherrn c reaction ensued and the initially clear solution set up as a solid mass. The 
reaction mixture was slowly heated to reflux, at which It became a stirrable white suspension, and then 

fn£ ? .l^ X i Un / der » n,tr ^ Bn f ° r ? b ° Ut 1 , 6 h ° UrS - 71,6 reaction m^re was then cooled and poured 
IcetiL E v° . Ica £" ater ™ e mbrture was acidified with 10% HCI and extracted with ethyl 

acetate i J x 1 I.). The combined ethyl acetate extract was extracted with 1/V NH.OH (3 x 1 I.) and the 
~ i !l e ac > ue , ou ? basic extract washed with ethyl acetate (2 I.), cooled to 0 to 5°C. acidified slowly to 
20 a pH below 1.0 with concentrated HCI and extracted with ethyl acetate (4 x 2 I ). The comWned ethvl 
4mn^r ra ?h W f S .K d 7 8d (l ^gS0 4 ) and evaporated under vacuum to m^^^JSmSSSC 
tammated with diethyl succinate (477 g.. 80% yield). An analytical sample was crystallized from 
S?60.3l£c^ ana ' ySiS ca,culated 6 0.17% C; 4.26% H; 18.70% CI; 

C) 4-(3.4-Dichlorophenyt)-4-phenylbut-3-enoic Acid 
■ s " s Pension of 3-ethoxycarbonyl-4-(3,4-dichlorophenyl)-4-phenylbut-3-enolc acid (227 o.. 0.60 

mole) in 48% aqueous HBr:glac1al acetic acid (1 :1 , 1 .80 1.) was stirred at reflux for 36 hours and then 
cooled to room temperature. A gum separated from the reaction mixture, which was isolated by decan- 

^rrpotorf^TnS: 118 3VBr ^Jnu 1^°^ !^ ethyl acetate (2 ,J - Tho resulting organic solution was 
extracted with 1 0% aqueous NH 4 0H (2 x 2 I.). The combined extract was cooled to 0 to 5°C acidified 
slowly to a pH below 1.0 with concentrated HCI and extracted with ethyl acetate (4 x 1 L The 
combined ethyl acetate extract was washed with water, dried (MgS0 4 ) and evaporated under vacuum 
11s i^S.r?T ° ?3°? h wh 1 ,ch x wa8 crystallized from hexane (91.4 g., 50% yield, m.p. 

Z '• , . ana,v t'cal sample of the named compound was recrystallized from hot ethyl 
SSSfitf^SSilp?^" a " calculated: 62.58% C; 3.94% H; 23.10% CI; found: 62.66% C; 

D) 4-(3.4-Dichlorophenyl)-4-phenylbutanoic Acid 

A solution of 4-(3,4-dichlorophenyl)-4-phenylbut-3-enolc acid (223 g., 0.73 mole) in ethyl 
ac ^ te < 2 was hydrogenated over 8 grams of 5% Pd/C catalyst at atmospheric pressure and room 
temperature until hydrogen upteke ceased (about 24 hours). The catalyst was separated by filtration 
■ Lj» a . 6 ? va P° ratea u "der vacuum to a light brown oil containing traces of solvent (ca. 100% 
yield). An analytical sample of the named compound was crystallized from hexane (m.p. 1 1 8 — 1 20°C. 
elemental analysis calculated: 62.1 7% C; 4.57% H; 22.94% CI; found 62.08% C; 4.56% H; 23.1 6% CI)! 

E) 4-(3.4-Dichlorophenyl)-3,4-dihydro-1 -(2H)-naphthalenone 

A solution of 4-(3.4-dichlorophenyl)-4-phenylbutanoic acid (228 g., 0.74 mole) in toluene (1 .2 I.) 

«, mfnnt- f^r* (66 m '" 0,90 mole) and the resulting solution heated at reflux for 75 

' tr '.P ro Y' slon made for trapping HCI gas given off from the refluxing reaction solution. The 
solved Mn™^! ^"^Z^* " nde r vacuum to about 230 g. of a light brown oil. The oil was dis- 
A?a li Vt n 19 disulfide (360 ml.) and the resulting solution added to a well stirred suspension of 
k 9-< 12.5 moles) in carbon disulfide (1.20 I.), with the mixture held below 8°C. during the 

ftirrl^^h!?; i°«7 na 3 ^ TOWn maSS ' After the addition was com P"eted, the reaction mixture was 
~L ?5 16 hours at room temperature and then slowly poured on ice (vigorous reaction). The 

resulting suspension was extracted with ethyl acetate (2x4 1.). The combined extract was washed 
with water, washed with saturated aqueous sodium bicarbonate solution, dried and evaporated under 
MoSTa dRsT^'^'o^^n 0 ^ 31 ': 2 ^ fr0m hexane <50 ° mlJ to yield the named product 
so 66 06% C; 4 23% H elemental analysis calculated: 66.00% C; 4.1 6% H; found: 

F) Title Compound (Cis-Racemate) 

♦ ♦ ^^"t'O" o' 4 - < ?- 4 - di chlorophenyl)-3,4-dihydro-1-(2H)naphthalenone (50 g., 0.17 mole) in 
tetrahydrofuran (800 ml.) was cooled to 0 to 5°C. and treated with 52 ml. (1 .20 moles) of methylamine 
65 (condensed at 0°C). Titanium tetrachloride (10 ml., 0.087 mole) was added dropwise to the resulting 
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«i„tinn Moorous reaction) with the reaction mixture stirred at below 10°a during the addition period. 
SSriSSS was completed, the reaction mixture was stirred for 1 7 hours at room temperature 
After me aauiuun woo w k eniids were washed thorough y with tetrahydrofuran and the 

cataiysx ax ° x ^ u ;^_ ^^ v/Q , f th . rflta i vst DV filtration, the react on mixture was evaporated under 
SSI SrS*E "tC^^-SKS ether (1 liter) and the resulting so.ution 

treated with osseous hydrogen chloride to yield a white precipitate. ,. . 

^above precipitate was combined with the product from a second run starting with OJ B mole 
* ,- A Xh^mo r ,Invl)-3 4-dihvdro-1-(2H)naphthalenone. The combined HCI salt, which contained 
4 ^ ?*f % ^mateand I 30% frans'racemate of N-methyl-4-(3.4-dichlorophenYl)-1 WA«ri- 
!^1 7 %m3SSSL ^S^wes dissolved in hot methanol (2 U Upor .addition , of ether 
(1200 ml) and cooling overnight, the title compound precipitated (47 g., m.p. 290— 291 CJ. The 
LuoemSnt was evaporated under vacuum to dryness and the residue tnturated with acetone The 

(c a ^O%c/ S -racemate. 10% <™™|T|^ 
(1 :1) to yield another 20 g. of the title compound (m p. 289—290 totel yleioi 07 g^j irarn n 

naphthalenone was 68% (elemental analysis calculated: 59.58% C. 5.29% H, 4.09%N. 4i.u*»u, 
found: 59.79% C; 5.40% H; 4.1 6% N; 30.83% CI). 

Example 2 

mc\ m m «,thui-A (3 4-dichloroDhenvl)-1.2,3,4-tetrahydro-1-naphthalenamine Hydrochlonde 
1 a oT W 

hvdmchtoride wa partitioned between 20% aqueous NaOH and ethyl acetate to yield a solut.or .of the 
nyarocnionae_ was. paii » h . acetate> Tt, s so ution was dissolved in absolute 

SSS SSTtKSiSft so'lution^ated'with D-(-)-mande.ic acid (29.94g « ^ "jjW. 
The resulting mixture was warmed on a steam bath to effect solution and then held overnight at room 
The resulting ™xture eivs talline solid This solid was separated by filtration, washed with ether 

(B87? <££ 1^S9^s^tenreaystBme6 from hot absolute ethanol (32.6 g 
and a g dned (38.7 g. ^ m -PJ°» ^ 4 m 190 _ 191 o C .) was obtained by evaporation of 

tte P mome7!i?uors under Jacuum to residues, followed by crystallization of the residues from boiling 

ethanol (150 ml.). man delate salt were suspended in ethyl acetate (about 2 I.). The ethyl 

The combined crops °; a ^ d h e ' a 0 i^' t u ^ e u r | NaOH solution, thereby converting the amine to the 

^baseX^sS dried ' dilut8d - with T*" ,2 H ^ ?S3S 

free base, v ne J^""' n H v °" * chloride to give a gelatinous suspension which crystallized overnight. 

with excess gaseous ^°B*" Moarated bv filtration, washed with ether and air dried [25.96 g., 

7o e a, CrVSt . 8 J l,n ^o C 9^ tP ?4S^ fa^"^37 9» ThJOH/C = 2). elemental analysis calculated: 

?^C%S&St^N^3lS%CI;lS3: 59.42%C; 5.24%H; 4.05%N : 30.84%C.]. 

Example 3 

i-fc mri N mathvl-4-(3 4-dichlorophenyl)-1 ,2.3,4-tetrahydro-1-naphthalenamine Hydrochloride 
°'tn iS manned ^ teSSdh. Exemp.e 2 the named compound was prepared gj>]M- 
mandelic add in place of D-(-)-mandelic acid "*M*J^ 

r a j23 = _37.25° (methenol), elemental analysis calculated: 59.58% C, o.Z3%m. *.us«*>n. tuui. 
58.43% C: 5.57% H: 3.91% N]. 
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Examples 4 — 6 . 
C«-N-methyl-4-(4-chlorophenyl)-1 ,2,3,4-tetrahydro-1-naphthalenam.ne Hydrochlonde 
In Hke m™ne to that described in Examples 1 -3 the named compound was prepared from com- 
mercially liable 4-chlorobenzophenone and resolved into its enantiomenc forms. 
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Example 7 

C/s-0 S)(1 R)-N-mathyl-4-(4-fluorophenyl)-1 ,2.3,4-tetrahydro-1 -naphthalenamine Hydrochloride 
A) 3-Ethoxvcarbonyl-4-(4-fluorophenyl)-4-phenylbut-3-enoic Acid 

A solution^ commercially available 4-fluorobenzophenone (42 g.. 0.21 mole), diet hyl ^uccmate 
(43 6 g 0.25 mole) and potassium t-butoxide (23.7 g., 0.21 mole) in f-butenol (250 ml.) was stirred I at 
eflux fo'r 6 hours and then stirred at room temperature for an additional 16 hours. The reaction mature 
was then acidified with 6/V hydrochloric acid (200 ml.). evaporated under vacuum to remove. her- 
£? ?«nd extracted with ether (2 x 250 ml.). The combined ether extract was extracted with 10% 
aaueous ^mrSum h£md£ (2 x 350 ml.). The combined aqueous extract was washed with ether 
?2 x 200 mT ^acidified with 6/v hydrochloric acid and extracted again with ether (2 x 400 ml.). The 
romhined eth^r ert acVwas dried (MgS0 4 ). filtered and evaporated under vacuum to an oil, wh.ch was 
r^tXed ?bv dSSoTln hexane (1 00 ml.) followed by scratching the flask to initiate crystallization 
(48 E ^ 70%%lcU?.p. 98-99°C.. elemental analysis calculated: 69.50% C: 6.22% H; 5.78% F; found: 
69.34% C; 5.36% H; 6.09% F). 

BJ 4-<4-Fluorophenyl)-4-phenylbut-3-enoic Acid 

3-Ethoxycarbonyl-4-(4-fluorophenyl)-4-phenylbut-3-enoic acid (47 g.. 0.143 mole) was added to 
a mixture of glacial acetic acid (1000 ml.) and 48% aqueous hydrobrom.c acid (500 ml.), and ^tiie 
LuZ mixL stirred at reflux for 16 hours. The reaction mixture was then concentrated under 
vacuum and the concentrate extracted with ether (3 x 500 ml.). The combined ether extract was 
extracted with 4% aqueous ammonium hydroxide (5 x 200 ml.). The combined aqueous extract was 
acidified I with 6/V hydrochloric acid to a pH of 6.5 and extracted again with ether (3 x 250 ml.). 
The combTned etherextract was dried (MgS0 4 ). filtered and evaporated under vacuum to an o-. which 
loHdified on standing. Trituration with hexane gave AS i g . of the , named 

98— 100°C, elemental analysis calculated: 74.99% C; 5.1 1% H; 7.41% F. found. 74.69% C. 5.4U*> 
H: 7.17% F). 

A^^ 
eS"^ 

analysis calculated: 74.40% C; 5.85% H; 7.36% F; found: 74.62% C; 5.87% H, 7.15% F). 

&J££SS5^^ g.. 0.01 9 mole) was treated with anhydrous hydro- 

fl womi l and the resultina mixture stirred for 16 hours at room temperature. The reaction 

mix^re was JheS luted with water ?1 00 ml ) and extracted with ether (200 ml.). The ether extract was 
wSed with ^ sTturated a^ueo^s sodium bicarbonate solution (50 ml.), washed with water (50 mLK 
toft3"fit™dan q d evaporated under vacuum to yield a solid, which ^>^Mtom 
boiling hexane (3.2 g.. 69% yield, m.p. 74— 75'C elemental analysis calculated: 79.98% C, 5.45% H. 
found: 80.00% C; 5.66% H). 

E) Title Compound (Cis-Racemate) 

A solution of 4-(4-fluorophenyl)-alpha-tetralone (3.0 g., 0.012 mole) in i tohiene 50 ml) was 
cooled to10°C. and t eated at that temperature with methylamine (2.0 g., 0.064 mole) and hen 
Sum tetrachloride (dropwise addition. 1 .73 g.. 0.009 mole). The reaction mixture was then stured 
o 16 hours at room temperature, filtered and evaporated under vacuum to yield a crude 1-.mne sohd. 
The cmde imine was dissolved in methanol (50 ml.), the methanol solution treated with sodium boro- 
hydrite (1 O g , O026 mole) and the resulting mixture stirred for 16 hours at room temperature The 
Jeaction mixture was then evaporated under vacuum to an oily solid which was i dissolved m ethej 
(200 ml.). The ether solution was washed with water (3 x 50 ml.), dned (MgS0 4 ), ™™ ea J"° 
evapora ed under vacuum to an oil. The oil was chromatographed on silica gel ^ usmg | an ethyl 
acetete/hexane/diethylamine (16/16/0.3) solvent mixture for elution to separate the c s- and trans- 
isomers The c/s-isomer was eluted first and converted to its hydrochlonde salt by treating the eluted 
raTons with ga"ous hydrogen chloride. This hydrochloride salt was recrysta.nzed from a mature of 
mPthanol and ether to oive 380 mg. of the title compound (c/s-racemate, 11% V^-^P- 
£jT-^ calculated: 69.98% C; 6.56% H; 4.80% N; found: 69.79% C; 

6.48% H; 4.78% N). 

Examples 8 — 14 

In like manner to that described in Examples 2, 3 and 7, the following c/s-isomenc compounds 
were prepared from the appropriate substituted benzophenones and, in certain instances, resolved into 
their enantiomeric forms: 
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The appropriate substituted benzophenone starting materials for Examples 8— 14 were prepared 
as shown below for 4-trifluoromethyl-benzophenone: 

^M^SStSSS!S^ (90 mU 0.26 mole, was added dropwlse over . 46 minute 
5 perioc it a isolX of ^trifluromethyl-benzonitrile (40 g.. 0.23 mole in ether (400 ml.) ane I the resuh- 
P ™J^.rL ^Itrnrf far davs at room temperature. The reaction mixture was then cooled in an ice- 
mB tTSS? trelted ^s ow^ with ^atl^aqueous ammonium chloride solution (150 ml.) and then 
^£ a d witf. SvSS 00 mU -ThrSher laye?was removed and the aqueous layer extracted with ether 
2T200ml) 1/VHC,(2 X 100 ml.), washed with 

10 1 JtJ <7 T ooa ml) dried I (MaSOJ treated with activated carbon, filtered, and evaporated under 
vacuum to vWd Sin? which was then crystallized from 200 ml., of hot hexane (36 g.. 62% yield m.p. 
107^S»C K an aKSl sample of the named compound was recrystallized from hexane (m.p. 
116— 118°CJ. 

Example 15 

C/s-0 S)(1 R)-N-methyl-4-(4-chlorophenyl)-7-chloro-1 ,2.3,4-tetrahydro-1 -naphthalenamine 

Hydrochloride 

In like menner to that described in Example 7 A — C and E, the named compound (c«-racemate 
Jmn«^d tarn commercially available 4.4'-dichlorobenzophenone (m.p. 300— 301 °C, elemental 
SOT^iIT^SSSh: 4.09%N: found: 59.64%C; 5.0696H; 4.13% N). In p.ace of 
step 7D. the following procedure was employed: 

(ftO a? and the resultina mixture treated for 4 hours at 120-C. The reection mixture was then poured 
^crushed fcTan! f Se^SJrt extracted with ether (3 x 1 50 ml.). The combined ether extract was 
w«hec I wS, saturated aqVeous sodium bicarbonate solution (3 x 100 ml.), washed with water 
0 do ml.) driec I (MgS0 4 ). filtered and evaporated under vacuum to yield the desired tetralone (2.2 g.. 
67% yield, m.p. 106 — 107°C). 

Example 16 

Cfe-(1 S)(1 R)-N-methyl-4-(4-bromophenyl)-1 ,2.3,4-tetrahydro-1 -naphthalenamine Hydrochloride 
In like manner to that described in Example 7 A. B and E and Example 15 D the named 
co J^\7sZ^e) was prepared frorr -commercially 

274— 275°C elemental analysis calculated: 57.89% C, 5.43% H, 3.9 /% in, rouna. o/.*fo*>^, 
5.29% H; 3.95% N). In place of step 7 C, the following procedure was employed: 

arid (SO mO was treated wi^ 56.9% aqueous hydriodic acid (22.5 ml.) and red phosphorus (4.5 g.) and 

Example 17 . 
C/s-d S)(1 R)-N-methyl-4-(4-methoxyphenyl)-1 .2,3,4-tetrahydro-1-naphthalenamme Hydrochlonde 

' A^t^ tetrahydrofuran H ?0 ml.) was prepare* 

M a „n«hfm (3 24 a 0 123 mole) was treated with a small portion of this solution and heated until a 
SoS '^aSsi'-C j "eTemeinder of the solution was added dropwise and. after the addition was 
™^to th« mixture was stirred for 2 hours at 55°C. The reaction mixture was then cooled to room 
temptature and * ^^lu7on 7l te"a,one (1 7.92 g.. 0.1 23 mole) in tetrahydrofuran (1 00 ml. slow* 
added. sCing was continued at room temperature for 1 6 hours after the addition was complete. Ether 
(200 mil and I water (200 ml.) were then added to the reaction mixture, flowed by 10% aqueous 
Lmmnniiim rhloride solution (100 ml.). The ether ayer was separated, dried (MgS0 4 ). filtered and 
evaporeteS under factZ no an 'oil which was used without further purification in the next step (1 8 g.. 
58% yield). 

B) 1-(4-Methoxyphenyl)-3,4-dihydro-naphthalene , ORn _, t 

A solurion of ^hydroxy-1 -(4-methoxyphenyl)-tetralin (18g.. 0.071 mole) in toluene (250 mU 
was tVeated w"th pareXluenesu fonic acid (5 mg.) and the resulting solution stirred at reflux for 16 
^^^^£^N^rnmwa\ accomplished by means of a Dean-Stark trap. The reaction mixture 
was 3£n c£S5 £ ^ro^m temperature, washed sequentially with 10% aqueous sodium bicarbonate 
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solution (100ml.) f water {100 ml.) and saturated aqueous sodium chloride solution (100 ml.), dried 
(MgS0 4 ) and evaporated under vacuum to an oil, which was purified by silica gel chromatography 
(elution with a hexane-toluene gradient) to give 12 g. of the named compound (67% yield, oil). 

C) 1 -{4-MethoxyphenyDtetralin 

1^4^ethoxyprienyl)-3,^ihydro-naphthalene (1*2 g., 0.051 mole) was added to a mixture of 10% Pd 
on carbon catalyst (1.0 g.) and ethanol (250. ml.) and hydrogenated for 4 hours at room temperature, 
and 50 psi of H 2 . The reaction mixture was then filtered and evaporated under vacuum to an oil, which ' 
was used in the next step without further purification (11.2g., 92.5% yield). 

D) 4-Hydroxy-4-(4-methoxyphenyl)-1-tetralone * 

1-(4-Methoxyphenyl)tetralin (11.2g., 0.047 mole) was dissolved in a solution of potassium 
permanganate £6.7 g.) in acetone (1 .6 I.) and water (33 ml.), and the resulting solution stirred at reflux 
for 16 hours. The reaction mixture was then filtered, treated again with potassium permanganate 
(36.7 g.) and stirred at reflux for another 16 hours, this process was continued until a total of three 
reaction cycles had been run. After the third 1 6 hour reaction period, the reaction mixture was filtered, 
treated with activated charcoal, filtered and evaporated under vacuum to a residue. The residue was 
taken up m ethyl acetate (200 ml.) and the ethyl acetate solution washed with saturated aqueous 
sodium chloride solution (200 ml.), filtered, washed again with saturated aqueous sodium chloride 
solution (200 ml.), dried (MgS0 4 ), filtered and evaporated under vacuum to yield a solid, which was 
recrystallized from a mixture of ethyl acetate and hexane (3.9 g., 23% yield). 

E) N-methyl-4-hydroxy-4-(4-methoxyphenyl)-1 # 2,3,4-tetrahydro-1-naphthalenamine 

* a* , . solutlon of 4-hydroxy-4-{4-methoxyphenyl-1 -tetralone (3.9 g., 0.01 38 mile) in tetrahydrofuran 
(40 ml.) was cooled to 0°C. and the cooled solution treated with methylamine (5 ml.) followed by 
dropwise addition of titanium tetrachloride (1 ml.). The resulting mixture was stirred for 16 hours at 
room temperature, filtered and evaporated under vacuum to an oil, which was dissolved in absolute 
ethanol (20 ml.). The ethanol solution was treated with sodium borohydride (1 .0 g., 0.0264 mole) and 
stirred for 1 hour at room temperature. The reaction mixture was then evaporated under vacuum to a 
residue and the residue taken up in ethyl acetate (125 ml.). The ethyl acetate solution was washed with 
water (125 ml.), washed with saturated aqueous sodium chloride solution (125 ml.), dried (MgSOJ 
filtered and evaporated under vacuum to an oil, which was used in the next step without further 
punfication (3.4 g., 83% yield, mixture of cis- and frans-isomers). 

F) N-methyl-4-(4-methoxyphenyl)-.1^-dihydro-1-naphthalenamine Hydrochloride 

11.9 g., 0.0069 mole, mixture of cis- and frans-isomers) in ether (50 ml.) was treated with gaseous 
hydrogen chloride. The solution was then evaporated under vacuum to yield a white solid, which was 
recrystallized from ethyl acetate (1.5 g., 72% yield, m.p. 221 — 222°C). 

G) Title Compound (Cis-Racemate) 

N-methyl-4-(4-methoxyphenyl)-1,2-dihydro-1-naphthalenamine hydrochloride (1.5 g., 0.0049 
mole) was mixed with ethanol (30 ml.) and 10% palladium on carbon catalyst (250 mg.) and 
hydrogenated for 4 hours at room temperature and 45 psi of H 2 . The reaction mixture was then filtered 
and evaporated under vacuum to a residue. The residue was chromatographed on silica gel (elution 
with ethyl acetate containing 1% ammonium hydroxide) to separate the cis- and frans-isomers. The cis- 
isomer was converted to the hydrochloride salt, which was recrystallized from a mixture of chloroform 
and ether (221 mg., 1 5% yield, m.p. 224 — 226°C., elemental analysis calculated: 71 .1 5% C; 7.29% H; 
4.61% N; found: 70.61% C; 7.52% H; 4.64% N). 

Examples 1 8 — 1 9 

In like manner to that described in Example 17 the following compounds (c/s-race mates) were 
prepared from 2-bromo-anisole and 3-bromo-anisole: 
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Example 20 

C/S ~Vn S !L R L N ~ meth ? M "5* 4 :^ Hydrochloride 
288 2a£?r? JT r h f descri bed " Example 15, the named compound (c*-racemate. m p. 

ZB8 — 289°C.) was prepared from 2,4-dichlorobenzophenone. 

Example 21 

C«-(1 8M1 R)-N-methyl-4-(4-chlorophenyl)-7-methoxy-1 ,2,3.4-tetrahydro-1 -naphthalenamine 

Hydrochloride 

wa SO r).n a k ™T^ ner t0 * at d «f cribed jn Example 17 A. D to F. the named compound (c«-racemate) 
Tnd cTl^mT^^^ and 6-methoxy-1-tetralone. Steps B 

and C of Example 17 were omitted. The following-procedure was employed in place of step 17 G° 

G) Title Compound (Cis-Racemate) 

chloride m'r n Vr jJ^» t »Y^±^ h ^^ ta '^^«th«cv-l ^-Hdlhvdio-l -fiaphthalenamine hydro- 
chlonde (1.6 g. 4.8 mmoles) in ethanolrtetrahydrofuran was treated PtO, catalyst (10 a) saturated 
with gaseous HCI and hydrogenated for two hours at room temperature and 5(3 psi of^H 

wS^f^ P ^ d ^- W8 ",£ ,nVertBd - t0 V he , frBe b ? Se and chromatographed on silica gel (elutton 
with ethyl acetate containing 1 % ammonium hydroxide) to separate the cis- and trarw-lsomers The cfs- 
9% e vie7d aS mT V |?R d to the h yd ro ch ,oride salt, which was crystallized from ethyfaSe (300 ?mg.. 
»5(WCr?^%H?dSS: ^ 30 y Ca,CU,ated: 63 *»*C; 6.26%H; 4.14% N; found! 

CMlS)<1R)-N,N^lmethyU-(3-trifluorom^^^ 

In like manner to that described in Example 7 A— D the named compound (c/i-raTemate) was 
prepared from 3-trifluoromethyl-benzophenone (m.p. 120— 121 »C. ! 1/4 mole H O oer mZ nimerf 

sTl^NT'lno^i t na,yS 7% C l CU 'r?, d: ^ 279% C; 56196 H; - 3 ' 1 « * found: H iS.9 P 7% C?SaI% »: 
J.11%N). In place of step 7 E, the following procedure was employed: 

50 E) Title Compound (Cis-Racemate) 

A solution of 4-<3 : trifluoromethylphenyl)-alphatetralone (3.0 g„ 0.010 mole) in toluene (50 ml ) 
ZtV^nL U /H d6r c ? ol,n 9^. an ic ? * ath > ^ith dimethylamine (3 ml., 0.045 mole) followed by titanium 
hou« i? (dropwise addition, 1.2 ml., 0.011 mole). The reaction mixture was then stirred for 16 
hours at room temperature, filtered end evaporated under vacuum to yield a crude 3,4^ihydro-1. 
»l£ e £ Y ^ The crude enamln * was added to a fixture of glacial acetic 

miX. ^ (1 - 3 9 - °-° 34 m ° ,e) and tetrahydrofuran (50 ml.), and the resuming 

■22?™!! T° r 3 r„ hOU ? V r ° 0m tem P erature - The reaction mixture was then evaporated under 
vacuum to an oily solid, which was treated with water (1 00 ml.) and extracted with ether (200 ml ) The 

SShS? TJr S dr l 8d M9S °rf ) ^ ,t , ered and eva j? orated u "der vacuum to an o^The oi! was^hTomato- 
graphed on silica gel using a 0.5% diethylamine/hexane solvent mixture for elution, to separate the cfs- 

hPJc^h ° me ?;. The ? /s - ,somer was e,uted fi^t. The eluted fractions were evaporated under vacuum, 
rt ~° ? evera ' tlmes «n methanol and evaporated again under vacuum to an oil (0.99 g.). The oil was 
dissolved in methanol 15 ml.) and the methanol solution treated with maleic acid (0 36 g./ 0.0031 

^SiiEE I !? VC ^ 9 2?? and th6n eva P° rated und «r vacuum to a semi-solid, which was 
crystallized by dissolution in ethyl acetate followed by addition of ether (0.80 g., 18% yield). 

Examples 23 — 24a 

nr fi ^l-2J i ff rt m T er to descn ' bed ln Example 22 the following compounds (c/s-race mates) were 
prepared from the appropriate substituted benzophenones: 
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Examples 24b — 24c 

iV2f m8r T r t0 tha I described in ^"iple 1 7 the following compounds (cfs-race mates) and their 
n£eS2^ S Prepared from 2-fluoro-4^bromo-anisole and 2-fluoro-5-bromo-anisole, 

Example Compound 

24b C/s-( 1 S)( 1 R)-N-methyl-4-(3- 

fluoro-4-methoxyphenyl)-l ,2,3,4- 
tetrahydro-1 -naphthalenamine 

24c C/s-(1 S)(1 R)-N-methyl-4-(3- 

methoxy-4-fiuorophenyl)-1 ,2,3,4- 
tetrahydro-1 -naphthalenamine 

Example 25 

bv C^fsf N Serotonin (5HT) Dopamine (DA) and Norepinephrine (NE) In Vitro 

by Os-<1 S)-N-methyl-4-(3.4-<iichlorophenyl)-1 ,2,3.4-tetrahydro-1 -naphthalenamine Hydrochloride 
ton m« P c B ? aW,6 i p D u male rats weighing 1 80—220 g. (Charles River Laboratories. Inc.; Wilming- 
I„h ni U l ed "V th ." P ro , cedure - A cnjde synaptosomal fraction of rat corpus striatum (for 5HT 

wet) £ U |cl^ H°o h ^^ halmUS (f ° r N f ^ ke \ W3S prepared b * homogenPzing tissue^? ml£ 
ice-cold 0.32/W sucrose containing 1 mg/ml. glucose, 0.0001 A* EDTA and tristhydroxy- 
methyOaminomethane to pH 7.4. The homogenate was centrifuged at 1000 X g. for 10 min at 
O— A C, the pellet discarded and the supernatant centrifuged at 17,000 X g. for 20 min. at 0— 4°C 
The resulting pellet was resuspended In the Ice-cold 0.32M sucrose pH 7.4 solution at 10 miya^riolnal 

w?s Ue oSed r SKS'? Sh h 5 ^ ° r - i9,na ' t,SSUe ^tjfo/hypotha.mj ? An f IncubLtn Sffie 
was prepared. 26/wM tns(hydroxymethyl)aminomethane, adjusted to pH 7.4 with HC1 containing 

liSSSJift 4 - 5 J 7A t KCI ' ™? PO <' 1 - 3mM M 8 CI 2 .6H O. O.OOImM ascomVc ac^S 'o?01 MmM 

SSSZ^Z hydmchlonde and 2.8mW CaCI,. Duplicate 0.1 ml.'aliquots of the tissue suspension were 
Incubated for 10 mm. at 37 °C. with 0.02 ml. of a solution containing a known quantity of the named 
Tr^nT^t fL d 10mL -° f incubation buffer c °"taining additionally 1 Wml glu«,L and 
0 0001 labeled monoamine ( 14 C — 5HT, 14 C — DA or 3 H — NE). After incubation the mix^res were 
fi IteS IT^I 0 - 45 h Cr °? "f ,p ?E fil , te '? 0 and the filters washed with the incubatioTSr. T^e 
riS-IT tena,S ^ ere i d,ss ? lved ,n 1 -° ">'■ of 2-methoxyethanol and analyzed for radioactivity by liquid 
scmt,lla^on canting (uptake at 0»C. taken as radiation blank). Uptake was calculated as?icomoles 

Thelc? th» ^L^ fl, , Pr0te i n <prot 5' n W3S determined b y measurement with Folin phenol reagent). 
Jw?.h2r the ."•"centration of named test compound (expressed as micromoles per liter In ca. 1 ml. 
incubation mixture) .nh.biting uptake by 5096 from that calculated for test compound-free <^ntro 

So60^l«mSSZ^, m , P, ? t • ° f ? T^ e inhlbiti ° n VS - concentration on semilog paper^S be 
lr imb n 5HT ' 1 3 m,or o m o |ar for °A and 0.54 micromolar for NE. The ratio of IC„(5HT) to 
»*"'5o'''w was u.i i. 

Examples 26—49 

a ♦ ,n - ,i ^ e . manne '' to * hat described in Example 25 the blockade of synaptosomal uptake was 
4G determined m vitro for the compounds listed below. 
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Compound IC S0 (micromoles/liter)- 



5 


Example 

Kit imhpr 


Prepared 
in Example 
Number 


Corpus Striatum 
5HT DA 


Hypothalmus 
NE 


IC.J5HT) 
IC 50 (NE> 




26 


1 


0.074 


0.52 


0.72 


0.10 




27 


3 


0.46 


0.32 


0.30 


1.5 


SO 


28 


4 


0.26 


1.4 


1.4 


0.19 




29 


5 


0.46 


3.5 


5.0 


0.092 


15 


30 


6 


2.1 


1.5 ' 


1.2 


1.7 




31 


. 7 


1.7 


4.7 


2.3 


0.74 




32 


8 


0.82 


7.8 


9.8 


0.084 


20 


33 


9 


1.1 


6.4 


9.4 


0.12 




34 


10 


2.2 


5.6 


12 


0.18 


25 


35 


11 


0.25 


2.5 


2.5 


o.io 




36 


12 


0.22 


1.5 


4.3 


0.051 


30 


37 
38 


13 
14 


0.35 
1.3 


6.8 
0.55 


3.6 
2.4 


0.10 
0.54 




39 


15 


0.30 


1.3 


2.2 


0.14 


35 


40 


16 


0.19 


1.6 


1.4 


0.14 




41 


17 


0.70 


4.2 


3.0 


0.23 


40 


42 


18 


4.2 


11 


2.3 


1,8 




43 


19 


7.6 


5.0 


1.4 


5.4 




44 


20 


0.5 


17 


0.31 


1.61 


45 


45 


21 


0.19 


0.44 


0.47 


0.40 




46 


22 


0.19 


7.0 


0.89 


0.21 


50 


47 


23 


0.35 


12 


14 


0.025 




48 


24 


0.24 


5.6 


1.2 


0.20 


55 


48a ' 
49 


24a 
Comparative" 


0.07 
3.5 


2.0 
5.1 


0.40 
1.9 


0.175 
1.8 



Example 



qq a — H = high activity. M = moderate activity, L = low activity. For 5HT and DA uptake blockade: 

H, ICgo less than 1 micromolar; M, IC^ 1 — 5 micromolar; L, IC 50 greater than 5 micromolar. For NE 
uptake blockade: H, IC^ less than 0.1 micromolar; M, IC^ 0.1 — 0.5 micromolar; L IC so greater than 
0.5 micromolar. 

b — C/5-(1S)(1R)-N-methyl-4-phenyl-1 r 2,3,4-tetrahydro-1-naphthalenamine hydrochloride (U.S. 
65 Patent, 4,029,731). 
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Example 50 

Potentiation of 5-Hydroxytryptophan-induced Behavioral Symptoms In Vivo by C/s-( 1S)-N- 

methyl-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetrahydro-1-naphthalenamine Hydrochloride 
Groups of 10 fasted Swiss-Webster CD male mice weighing 17—21 a (Charles River 
lS>°™ f 8 ' £2 Wi, T l " 9t . on ' Ma ^ } * ve " va ^ng oral doses' ofle named t£t £^nd «d 
100 mgAg. body weight intrapentoneal doses of 5-hydroxytryptophan (5HTP) one hour later This 
dose of 5HTP causes by itself no clear behavioral effects, but it causes a ^^?ncSr!?£fS 
in mice treated with serotonin uptake blockers. The mice were rated for the^reS 

5hirh ° bS rT^ at 10_ ?° mJn ' after 5HTP anient An ED^ valu (oral *SSTOTS 

which symptom elicited) was estimated to be 1.0 mgAg. body weightfor tremors. 

Examples 51—67 

In like manner to that described in Example 50 the potentiation of 5-hydroxytryptophan-induced 
tremors was determined in vivo for the compounds listed below. 



35 



40 



45 



50 



Example 
Number 

MUM IUV 1 


Compound Prepared in 
Exam ole Number 


ED-« (ma./ka. 


51 


1 


3.2 — 5.6 


52 


3 


b 


53 


4 


10—32 


54 


5 


a 


55 


6 


a 


56 


7 


b 


57 


8 


10—32 


58 


9 


<32 


59 


10 


b 


60 


11 


10—32 


61 


12 


1 .0—3.2 


62 


13 


3.2—10 


63 


14 


b 


64 


18 


b 


' 65 


22 


3.2—10 


66 


23 


32—56 


67 


Comparative Example c 


b 



56 a — No observed tremors at 10 mgAg., highest dose tested, 
b — No observed tremors at 32 mgAg., highest dose tested. 

c — C/s-(1 S)(1 R)-N-methyl-4-phenyl-1 ,2,3,4-tetra hydro- 1 -naphtha lena mine hydrochloride (U.S. Patent 
4,029,731). 

60 Example 68 

Ability of C/s-(1 S)-N-memyl-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetrahydro-1 -naphthalenamine 

Hydrochloride to Counteract Reserpine-induced Hypothermia in Mice In Vivo 
A number of Swiss-Webster CD male mice (1 7 — 21 g. — Charles River) were placed in a room 
with an ambient temperature of 20°C. The mice were individually housed in plastic chambers with a 
55. cardboard bottom. All mice were injected with reserpine subcutaneously at 2 mg Ag. body weight and 
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retained at 20°C. for 18 hours. The rectal temperatures of the mice were then measured and 
immediately thereafter the mice were divided into groups of five for testing. Each group received oral 
administration of either saline (controls) or the named test compound (10 mgAg. body weight), and 
the resulting rectal temperatures measured two hours later. The mean rectal temperature (±S.DJ in the 
« Zl mice treated with the named test compound was 20.3 ± 0.3°C. at the 2-hour mark, compared to a 
^"ff^^nto in the control group of 20.4±1.2°C. at the 2-hour mark. This finding is 
consistent with other indications in the art that counteraction of reserpine hypothermia correlates with 
inhibition of norepinephrine uptake, but not with inhibition of serotonin uptake. 

w Example 69 

Ability of C/s-(1 S)-N-methyl-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetrahydro-l -naphthalenamine 
Hydrochloride to Antagonize Para-chlorometamine(PCA)-induced Depletion of Serotonin from 

Rat Brain In Vivo 

Serotonin uptake blockers show a dose-dependent antagonism of the serotonin-depleting action 
of PCA a drug which requires 5HT uptake into 5HT neurons to exert its effect. Sprague-Dawley CD 
male rats (180—220 g. — Charles River) in groups of five received two simultaneous subcutaneous 
iniections: either the named test compound (at different dosage levels) + 6.6 mgykg. body weight PCA, 
water + 6.6 mgAg. body weight PCA, or water + water (controls). The rats were decapitated four 
hours later and their whole brain assayed for serotonin content by the Bogdanski method. 
Homogenates of brain in 0.1 N HCI were made alkaline with borate buffer and extracted with butanol 
The solvent phase was then extracted with 0.1/V HCI. The aqueous extracts were acidmed with 
concentrated HCI and the intrinsic fluorescence of serotonin measured in a spectrophotofluoro meter. 
The ED^ i.e. the dose giving a 50% reversal of the PCA-induced serotonin depletion, was estimated 
graphically on semilog paper to be 0.2 mgAg. body weight. 
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Example 70 

Reduction of Behavioral Despair in Vivo (Modified Porsolt Method) by C/s-(1S)-N-methyl-4-(3,4- 
dichlorophenylM ,2,3,4-tetrahydro-1 -naphthalenamine Hydrochloride 
A modification of the procedure described by Porsolt et al.. Arch int. Pharmacodyn.. 229, 
30 do 327—336 (1977) was used. A number of Swiss-Webster CD male mice weighing 25—30 g. 
(Charles River Laboratories, Inc.; Wilmington Mass.) were housed under standard laboratory conditions 
for at least one week prior to experimentation. Groups of 1 0 mice were then injected subcutaneously 
with either a given dosage of the named test compound or vehicle (5% Emulphor: 5% ethanol: 90% normal 
saline) One hour later the mice were placed individually in 1 litre beakers containing 7 cm. of 25°C. 
35 water Beginning at 2 min. after immersion, each mouse was observed every 30 sec. for the presence of 
immobility, characterized as floating motionless in the water. A total of ten observations were made, 
each being scored as "0 = animal moving, swimming, attempting to escape' or 1 = animal 
immobile". The number of positive observations for each mouse was then totaled and a mean 
immobility score calculated for the group of ten. For dose-response analysis, this data was converted to 
40 % MPE (maximum possible effect) values, defined as: 

Control mean — Test mean 

%MPE = : x 100% 

Control mean 



45 



so 



55 



60 



The following % MPE values were obtained for various dosages of the named test compound: 



Dosage (mgAg.) 


%MPE 


0.10 


7.9 


0.32 


24 


1.00 


17 


3.20 


41 


10.0 


57 


17.8 


57 


32.0 


66 



66 From the above data a % MPE^, value, i.e. the dosage producing a 50% reduction in immobility 
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ram? test coX'o^nd determined by ,inear recession analysis to be 7.6 mgjkg. body weight for the 

Examples 71 — 77 

™i !,k -f iT a ?J? er t0 that des< :! ibed in Example 70 the reduction of behavioral despair in vivo was 
determined for the compounds listed below. 



id 


Example 
Number 


Compound Prepared In 
Example Number 


MPE 50 (mgAg.) 


71 


1 


4.5 




72 


3 


19 


ts 


- 73 


7 


138 




74 


11 


42« 


20 


75 


18 


>32 




76 


22 


b 




77 


Comparative Example 0 


d 



a — % MPE fell from 45 at 32.0 mgAg. to 1 0 at 56.0 mgAg., reflecting apparent overdosage. % MPE 

data above 32.0 mgAg. dosage not included In calculation of MPE 50 . 
b — No observed effect on immobility (relative to control) at 56.0 mgAg. dosage. 

° — f^^Ml R)4\l^ hydrochloride (U.S. Patent 

4 # 023,73 1 ). 

30 d — No observed effect on immobility (relative to control) at 32.0 mgAg. dosage. 

Claims for the Contracting States: BE CH DE FR GB IT LI LU NL SE 

35 1. A cis-isomeric base of the formula: 

NR,^ 



AO 



45 



60 



56 




(I) 



2 

and the pharmaceutical^ acceptable acid addition salts thereof, wherein 
R, is hydrogen or normal alkyl of from 1 to 3 carbon atoms, 
R 2 is normal alkyl of from 1 to 3 carbon atoms. 




a t rtmc X ^ nd Y 3re e -!f h hvdr ° gen ' fluoro ' ch,oro ' bromo, trifluorom ethyl, alkoxy of from 1 to 3 carbon 
atoms or cyano, w.th at least one of X and Y being other than hydrogen, and 

W is hydrogen fluoro chloro, bromo, trifluoro methyl or alkoxy of from 1 to 3 carbon atoms. 

mhrtum of C thT*??Q? °Jf lm 1 W . h u re ! n said com P° u ncl is either the (1 S)-enantiomer of the racemic 
mixture of the (1 S)-enantiomer with the corresponding (1 R)-enantiomer racemic 

a> A^hinr«ohl 0 r! n | P0 A nd C l C,aim u 2 ™**ffn R, is hydrogen or methyl, R 2 is methyl and 2 is.3-chlorophenyi # 

inenTZ ^l: t met I h TvP heny, 'u 3 ^ ,flu0 I 0methy, - phen y | ' 4-trifluoromethyl-phenyl, 3,4-dichloro. 
phenyl, 3-bromophenyl, 4-bromophenyl or 3-trifiuoromethyl-4-chlorophenyl 
4. A compound of claim 3 wherein W is hydrogen. 

rhinro 5 r;h^? 0 A£ 0Und C, , aim ? wherein 2 ■» 3,4-dichlorophenyl, 3-trifluoromethyl-phenyl, 4- 
chlorophenyl, 4-bromophenyl or 3-trifluoromethyl-4-chlorophenyl 
65 6. A compound of claim 3 wherein R t is hydrogen. 
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7. A compound of claim 1 wherein said compound is: 
C/s^-methyl^-ta^ichlorophenyll-l^.a^tetrahydro-l-naphthalenamlne; 
C/5-N-methyM-(44iromophenyl)-1^ f 3 i 4-tetrahydro-1-naphthalenamine; 
C/ s -N-methyl-4^4^hlorophenyl)-1^,3.4-tetrahydro-1-naphthalenamine; 

5 C/s-N-methyl-4-(3-trifluoromethyl-phenyl)-1 ,2,3,4-tetrahydro-l -naphthalenamme: 

C/s-N-methyl-4-(3-trifluoromethyl-4-chlorophenyl)-1 ,2,3,4-tetrahydro-1 -naphthalenamine; 
C/s-N N-dlmethyl-4-(4-chlorophenyl)-1 , 2, 3. 4-tetrahydro-1 -naphtha lena mine; 
C/s-N N-dimethyl-4-(3-trmuoromethy1-phenyl)-1 ,2,3,4-tetrahydro-l -naphthalenamine; or 
C/s-N-methyl-4-(4-chlorophenyl)-7^ 
io C/5-N N-dimethyl-4-(3,4-dichlorophenyl)-1 ,2,3,4-tetrahydro-1 -naphthalenamme; 

in either 'the (^-enantiomeric or (1S) OR) racemic forms, and the pharmaceutical^ 
acceptable acid addition salts thereof. 

8. A compound of claim 6 wherein said compound is cis-(1 S)-N-methyl-4-(3,4-dichlorophenyl)- 

1 ,2,3,4-tetrahydro-l -naphthalenamine. ...... 

is 9. A compound of claim 1 wherein said compound is the (1 R)-enantiomer of c/5-N-methyl-4-(3.4- 

dichlorophenyl)-1^,3,4-tetrahydro-naphthalenamine. 

1 0 A pharmaceutical composition comprising a compound as claimed in any one of claims l to b 
in an amount effective in combatting mental depression as the essential active ingredient together with 
a pharmaceutical^ acceptable diluent or carrier. 
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Claims for the Contracting State: AT 

1. A process for preparing a cis-isomeric base of the formula: 



30 




(I) 



Z 



and the pharmaceutical^ acceptable acid addition salts thereof, wherein 
R, is hydrogen or normal alkyl of from 1 to 3 carbon atoms, 
3s R, is normal alkyl of from 1 to 3 carbon atoms, 

z "-QC 

X and Y are each hydrogen, fluoro, chloro, bromo, trif luoromethyl, or cyano, with at least one of X 
and Y being other than hydrogen, and 

W is hydrogen, fluoro, chloro, bromo, trifiuoromethyl or alkoxy of from 1 to 3 carbon atoms, which 
process comprises the steps of 
45 (a) condensing a compound of the formula: 



so 



55 




Ml 



Y X 

60 



66 



24 



fO 



IS 
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izs^ in the presence of an add cataiyst to ° btain ' wh - «i is w™*°»< 

NR 2 



(III) 




Y X 

or, when R, is normal alkyl. a compound of the formula: 



NF^Rg 




(IV) 



35 



40 



45 



(b) reducing the resulting compound of formula III or IV to obtain a mixture of c/s- and trans- 
isomeric bases of formula i; 

(c) separating a c/sHsomeric base of formula I from said mixture resulting from step (b); and 

(d) if desired, converting the c/s-isomeric base of formula I resulting from step (c) to a 
pharmaceutical^ acceptable acid addition salt thereof. 

2. A process of claim 1 wherein R, is hydrogen or methyl, R 2 is methyl and 2 is selected from the 
group consisting of 3-chlorophenyl, 4-chlorophenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 
3,4-dichlorophenyl, 3-bromophenyl, 4-bromopheny! and 3-trifluoromethyl-4-chlorophenyl. 

3. A process for preparing a cis-isomeric base of the formula: 




(I) 



so and the pharmaceutical^ acceptable acid addition salts thereof, wherein 
R, is hydrogen or normal alkyl of from 1 to 3 carbon atoms, 
R 2 is normal alkyl of from 1 to 3 carbon atoms, 



55 



Z is 




60 



X and Y are each hydrogen, fluoro, chloro, bromo, trifluoro methyl, alkoxy of from 1 to 3 carbon 
atoms or cyano, with at least one of X and Y being other than hydrogen and 

W is hydrogen, fluoro, chloro, bromo, trifluoromethyl or alkoxy of from 1 to 3 carbon atoms, which 
process comprises the steps of 



65 
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(a) hydrogenating a compound of the formula 



NR^ 



JO 




(V) 



16 Y X 

to obtain a mixture of c/s- and frans-isomeric bases of formuia I; . . ]■ # v 

b separating a c/s-isomeric base of formula I from said mixture resulting from step a); and 
(c) if desired, converting the c/s-isomeric base of formula I resulting from step (b) to a 
3>o Dharmaceutically acceptable acid addition salt thereof. 

20 pnarmac ^ ^ ^ g R ^ Ig hy(Jrogen or methy|f Rj js methy and Z is 3 ; chlorophenyl, 4- 

chlorophenyl, 4-methoxyphenyl, 3-trifluoro-methylphenyl, 4-trtfluoromethylphenyl, 3,4-dichIoropnenyl, 
3-bromophenyl, 4-bromophenyl or 3-trifluoromethyl-4-chlorophenyl. * - U i u , 

5 a process as claimed in claim 2 or claim 4 wherein W is hydrogen and Z is 3,4-dichlorophenyl, 
25 3-trifluoromethylphenyl. 4-chlorophenyl, 4-bromophenyl or 3-^^^ 

6. A process as claimed in claim 2 or claim 4 wherein R, is hydrogen, W is hydrogen and Z is 3,4- 

diCh, °7° Access as claimed in claim 2 or claim 4 wherein R, is hydrogen, W is hydrogen and Z 

so IS Z ^TTS^^^^ m daim 2 or claim 4 wherein R, is methyl, W is hydrogen and Z is 3,4- 

diChl °£ Aproess as claimed in claim 2 or claim 4 wherein R, is methyl, W is hydrogen and Z is 3- 
trifiuoromethylphenyl. 

& Patentanspruche fur die Vertragsstaaten : BE CH DE FR GB IT LI LU NL SE 

1 . Cis-isomere Base der Formel 
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(0 



und deren pharmazeutisch annehmbare Saureadditionssalze, in der 
R t Wasserstoff oder n-Aikyl mit 1 bis 3 Kohlenstoffatomen, 
R 2 n-Alkyl mit 1 bis 3 Kohlenstoffatomen, 



X und Y jeweils Wasserstoff, Fluor, Chlor, Brom, Trifluorm ethyl, Alkoxy mit 1 bis 3 Kohlenstoff- 
atomen Oder Cyano sind, wobei wenigstens eine der Gruppen X und Y eine andere Bedeutung als 
Wasserstoff hat, und L . « 

W Wasserstoff, Fluor, Chlor, Brom, Trifluormethyl oder Alkoxy mit 1 bis 3 Kohlenstoffatomen ist 
6o 2. Verbindung nach Anspruch 1 , wobei die Verbindung entweder das (1 S)-Enantiomer oder das 

racemische Gemisch des (1 S)-Enantiomeren mit dem entsprechenden (1 R)-Enantiomeren ist. 

3. Verbindung nach Anspruch 2, in der R, Wasserstoff oder Methyl, R 2 Methyl und Z 3- 
Chlorphenyl, 4-Chlorphenyl, 4-Methoxyphenyi, 3-Trifluormethyl-phenyl, 4-Trifluormethyl-phenyl, 3,4- 
Dichlorphenyl, 3-Bromphenyl, 4-Bromphenyl oder 3-Trifluormethyl-4-ch!orphenyl ist 
65. 4. Verbindung nach Anspruch 3, in der W Wasserstoff ist 

26 
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™ C Ve *''* un B " ach , Anspruch 4, in der Z 3,4-Dichlorphenyl. 3-Trifluormethyl-phenvl 4- 
Chlorphenyl, 4-Bromphenyl oder 3-Trifluormethyl-4-chlorphenyl ist. Y 

6. Verbindung nach Anspruch 3. in der R, Wasserstoff ist 

7. Verbindung nach Anspruch 1, in der die Verbindung 
^SrM"I^ e !tl^1^l^ ichl ?^ he . nyl) - 1 ' 2 ' 3 '^ tetrah y dro - 1 - na Phthalinamin; 

"^"^ e H] y 4 -bf?mphenyl)-1 ,2,3,4-tetrahydro-l -naphthalinamin; 
C ! S "m"^ Y -^-^-chlorphenyD-l ,2.3,4-tetrahydrc-l-naphthallnamin; 
S^^S^£2^L^J2'?T2 Mm, ^^* h "^r , >-" , ^.3.4-tetrahydro-l -naphthalinamin: 
c s^^eftyl^{3-tnfluorrnethyl-4-chlorphenyl)-1 ^.3.4-tetrahydro-1 -naphtha inamin; 
c.s^.N-D.me^y M- 4-chlorphenyl)-1 .2,3.4-tetrahydro-1 -naphthalinamin; 

3TS M?^t^ V ^^ tr, ^ ,UOrme - f thv L l ^ heny,, - 1 ^ 3 ' 4 -tetrahydro-1-naphthalinamin oder 
cs -N-MethyW-(4-chlorphenyl)n7-chlor-1 .2,3,4-tetrahydro-1 -naphthalinamin- 

^z^e^is^x^: der racemischen (1S) (1R, - F ° rm ist » Und deren P"""- 

1^.l£r?K^^^ Ve,bindUn9 ^^J-N-Methy^O^ichlorpheny.,- 

An S nri?;ri a K^ a fi e K tiSCHe 2 V* ammenste,lun 9' "nrrfassend eine Verbindung, wie in irgend einem der 
SSSSSSi w^ a m!n nS ^ Cht ' <n elnef ZUm B . ek3 . m P fen seelischer Depression als ess! ntieller, aktiver 
mfttol ^oderTraS? zusammen mit einem pharmazeutisch annehmbaren VerdQnnungs- 

26 Patentanspruche fur den Vertragsstaat: AT 

1. Verfahren zur Herstellung einer cis-isomeren Base der Formel 
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(I) 



und ihrer pharmazeutisch annehmbaren Saureadditionssalze, worin 
2 1 Wa ? serstoff ocler n-Alkyl mit 1 bis 3 Kohlenstoffatomen ist 
R 2 n-Alkyl mit 1 bis 3 Kohlenstoffatomen, 

z -QC ,st 



nin^J 1 "? Y J ew ® ,,s Wasserstoff, Fluor, Chlor, Brom, Trifluormethyi oder Cyano sind. wobei we- 

9 w va 6 , 106 def 1™??™ * Und Y elne andere Bedeutung als Wasserstoff hat, und 
das dte siufen ' Trif,uormetn v! oder Alkoxy mit 1 bis 3 Kohlenstoffatomen ist, 

so (a) des Kondensierens einer Verbindung der Formel 



55 



60 



65 




(ID 
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mit einem 
Formel 
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Amin der Formel HNR t R 2 in Gegenwart eines sauren Katalysators zu einer Verbindung der 

NR 2 



(111) 



10 




16 Y X 

wenn R, Wasserstoff ist, oder einer Verbindung der Formel 
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(IV) 



^""(b) 4es Seiutferens der erhaltenen Verbindung der Formel III oder IV zu einem Gemisch cis- und 
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(I) 



und ihrer pharmazeutisch annehmbaren Saureadditionssalze, worin R, Wasserstoff oder n-Alkyl mit 1 
bis 3 Kohlenstoffatomen, 

R 2 n-Alkyl mit 1 bis 3 Kohlenstoffatomen, 



-oc: 



ist. 



X und Y jeweils Wasserstoff. Fluor. Chlor, Brom. Trifluormethyl. Alkoxy mit 1 bis 3 Kohlenstoff- 
atomen oder Cyano sind. wobei wenigstens eine der Gruppen X und Y e.ne andere Bedeutung als 

^^WWasseretoff 1 Fluor. Chlor. Brom. Trifluormethyl oder Alkoxy mit 1 bis 3 Kohlenstoffatomen ist. 
das die Stufen 
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(a) des Hydrierens einer Verbindung del^ormel 



to 



15 




(V) 



zu einem Gemisch els- und trans-isomerer Basen der Formel l r 

(b) des Abtrennens einer cfs-isomeren Base der Formel I aus dem Gemisch der Stufe (a) und 

(c) wenn gewunscht. des Oberfuhrens der cls-isomeren Base der Formel I aus Stufe (b)1n ein 
20 pharmazeutisch annehmbares Sdureadditionssalz umfaBt 

4. Verfahren nach Anspruch 3, be! dem R, Wasserstoff oder Methyl, R 2 Methyl und Z 3- 
Chlorphenyl, 4-Chlorphenyl, 4-Methoxyphenyl, 3-Trifluormethylphenyl, 4-Trifluormethylphenyl, 3,4- 
Dichlorphenyl, 3-Bromphenyl, 4-Bromphenyl Oder 3-Trffluormethyl-4^chlorphenyl ist 

5. Verfahren nach Anspruch 2 oder 4, bei dem W Wasserstoff und Z 3,4,-Dichlorphenyl 3- 
26 Trifluormethylphenyl. 4-Chlorphenyl. 4-Bromphenyl oder 3-Trifluormethyl-4-chlorphenyl ist. 

6. Verfahren nach Anspruch 2 oder 4 f bei dem R, Wasserstoff, W Wasserstoff und Z 3,4- 
Dichlorphenyl ist 

7. Verfahren nach Anspruch 2 oder 4, worin R, Wasserstoff, W Wasserstoff und Z 3-Trifluor- 
methylpheny! ist 

30. 8. Verfahren nach Anspruch 2 Oder 4, bei dem R, Methyl, W Wasserstoff und Z 3,4-Dichlorphenyl 

ist 

9. Verfahren nach Anspruch 2 oder 4, bei dem R, Methyl, W Wasserstoff und Z 3-Trifluormethyl- 

i/l ict 



phenyl ist 
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Revendications pour les Etats contractants: BE CH DE FR GB IT LL LU ISIL SE 

1. Base cis-isome>ique de formule: 
40 Nf^j^ 



45 



so 



55 




(I) 



et ses sels d'addition d'acldes pharmaceutiquement acceptables, formule dans laquelle 
R, est I'hydrogSne ou un groupe alkyle normal ayant 1 a 3 atomes de carbone, 
R 2 est un groupe alkyle normal ayant 1 a 3 atomes de carbone, 
Z repr6sente 




X et Y sont chacun de I'hydrogene.ou un radical fluoro, chloro, bromo, trifluoromethyle, aikoxy 
ayant 1 a 3 atomes de carbone ou cyano, I'un au moins de X et Y representant autre chose que I'hydro- 
gene. et 

so W est I'hydrogene ou un radical fluoro, chloro, bromo, trifluoromethyle ou aikoxy ayant 1 a 3 

atomes de carbone. 

2. Compose suivant la revendication 1, qui est le (1 S)-6nantiomere ou le melange racemique du 
(TS)-enantiomere avec le (1 R)-6nantiomere corresponds nt. 

3. Compose suivant la revendication 2, dans lequel R, est I'hydrogdne ou le radical mSthyle, R 2 est 
*5 | e radical methyle et Z est un radical 3-chloroph<§nyle, 4-chlorophenyle, 4-m6thoxyphenyle, 3-trifluoro- 

29 
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methylphenyle. 4-trifluoromethylphenyle. 3,4-dichlorophenyle. 3-bromophenyle. 4-bromophenyle ou 

5 tnf ' U T ComS ^ivant la revindication 3. dans lequel R, est I'hydrogene. 
7 Pnmnos^ suivant la revendication 1, qui est: 

to StN^hylT?3,4%lichlorophenyl)-1 X .3,4-tetrahydro-1 -naphtalene-am.ne; 
a ctN-mltKUV-bromophenyl)-^ 

la c /s-N-methyl^^4^lorophenyl)-1^.3.4-t6trahydro-1^aphtalene-a^rn.ne; 

a XrVSmyl^-trifluomm^ . ■ 

a c ^-SyM^ttrffluoromethyM-chlorophenyl)-! .2.3,4-tetrahydro-1 -naphtalene-am.ne; 
a K! N4limethyl-4-(4-chlorophenyl)-1 ,2.3.4-tetrahydro-1 -naphtalene-amine; 
a ctu iJd me^-443-trifluorom6thylphenyl)-1 ,2.3.4-tetrahydro-1 -naphtalene-am.ne; ou 
la X-N-m6 hyl-4-(4-chloroph6nyl>-7-chloro-1 ,2,3,4-tetrahydro-1 -naphtalene-am.ne; 
la Kmethyl-4-(3,4-dic^ 
sous to« ^ formes (1 SMnantiomeres ou (1S) (1R) racemiques, et leurs sels dadd.fon d acdes 

'^T^mp^ 6. qui est la cis-(1S)-N-methyl-4-(3.4^ich.oropheny.)- 

1 ' 2 ' 3 'rS Y clT;urve P n^ 1. aui est le (1 RMnantlomere de la cUHn***** 

d.ch.oroph^^^ compose suivant ,'une que.conque des 

revendicattonTlTs en una quantiteefficace pour combattre la depression nientale comme .ngredient 
25 acttf e2n°ief conjointement avec un diluant ou support pharmaceut.quement acceptable. 

Revendications pour I'Etat contractant: AT 

1. Procede do preparation d'une base cis-isomenque de formule: 
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NR 1 R 2 

(I) 



Z 



at de ses sels d'addition d'acides pharmaceutiquement acceptables, formule dans laquelle 
RTes?l ? hydrogene ou un groupe alkyle normal ayant 1 a 3 atomes de carbone, 
R 2 est un groupe alkyle normal ayant 1 a 3 atomes de carbone, 
Z est un groupe 

X 




~\\ 



X et Y representent chacun I'hydrogene ou un radical fluoro, chloro, bro mo tnfluoromethyle ou 
cvano Tun au moins de X et Y representant autre chose que de I hydrogene, et 
so * W est rhyTogene ou un radical fluoro, chloro, bromo, tnfluoromethyle ou alkoxy ayant 1 a 3 
atomes de carbone, procede qui comprend les etapes de 
(a) condensation d'un compose de formule: 

O 
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(H) 
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ro 
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(ill) 



Y X 

ou, lorsque R, est un groups alkyle normal, un compose de formule: 




(IV) 
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(b) Eduction du compose resultant de formule III ou IV pour obtenlr un melange de bases cis- et 
fra/75-isome>Iques de formule I; y 5 Bl 

(c) separation d'une base c/s-lsomerique de formule I dudrt melange resultant de I'etape (b); et 
d) le cas ecneant, transformation de la base c/s-isomenque de formule I resultant de I'etaoe (c) en 

un sel d addition d acide pharmaceutiquement acceptable. 

2. Proc6de suivant la revindication 1 , dans lequel R, est I'hydrogene ou le groupe m6thyle, R, est 

m^^nwf- ^J^^ 8 T B J e /J r ? ,pe8 3-chlorophenyle, 4-chloroph<§nyle, 3-trifluoro- 
m^Pndnyle ^^tn«uoromethylphenyle, 3,4-dichlorophenyle, 3-bromophenyle, 4-bromophenyle et 3- 
tnfluoromethyl-4-chloroph6nyle. 

3. Precede* de preparation d'une base cis-isome>ique de formule: 




(I). 



et de ses sels d addition d acides pharmaceutiquement acceptables, formule dans laquelle 
p 1 ^ nydrogene ou un groupe alkyle normal ayant 1 a 3 atomes de carbone, 
R 2 est un groupe alkyle normal ayant 1 a 3 atomes de carbone 
55 Z est un groupe ■ 

X 




.ik X Gt \ rf r f sentent ch acun I'hydrogene ou un radical fluoro, chloro, bromo, trifluoromethyle 
rhSrogta? et atomes de carbone ou cyano, l'un au moins de X et Y representant autre chose que 

^rr.T 1 a SX r ^ dro 9 dne °" , un r . adical fluoro, chloro, bromo, trifluoromethyle ou alkoxy ayant 1 a 3 
65 atomes de carbone, procede qui comprend les etapes suivantes 
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(a) hydrogenation d'un compose de formute 




(V) 



un set d'addition d'acide Pharmaoeutiquemerrt , m6th le , r est 

'^TJK^St^toWon 2 ou to — .dtorton A <ton. to,u.l R, .« rhydrogSo.. W .St 

"•"Trtaaf as BssasssKflfSSSt*. 4. *» », .« * orauP . 

W est Vhydrogene et Z est le groupe 3-trifluoromethylph6nyle. 
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